Reactions were run under positive N 2 pressure at the indicated temperature using dry tetrahydrofuran that had been freshly distilled over a suspension of sodium and benzophenone. Grignard reagents, gold chloride precursors, palladium salts, mercury, and phosphine ligands were used as purchased from Aldrich, Fisher Scientific, or Strem. NMR data were acquired using a BRUKER AVANCE 400 MHz, 500 MHz, or 600 MHz spectrometer. Spectra were referenced to TMS (0.00 ppm) using residual proton or carbon signals of the deuterated solvent.
P spectra were referenced to P(OPh) 3 in CDCl 3 (-18 .0 ppm) or concentrated H 3 PO 3 (0 ppm) as external standards. ESI high resolution mass spectra (HRMS-ESI+) were obtained on a BRUKER APEX-QE. An internal CsOAc standard was used to calibrate the spectrometer. GC-MS data was obtained on an Agilent 6850 GC-System with an HP-5MS column (length: 30 m; I.D. 0.250 mm) connected to an Agilent 5973 Network Mass Selective Detector. The GC method consisted of the following parameters: inlet temperature was set to 250°C, oven temperature was held at 125°C for 3 minutes and ramped at 20°C/min until the target temperature of 250°C was reached. The oven temperature was held constant at 250°C for 5 minutes. The column flow rate was set to 1.2 mL/min and the detector temperature was 280°C.
II.
Synthesis of Au-Complexes A, B, 1a, 1b, 1c, 1d:
Synthesis of Au-vinyls A and B:
Compounds A and B were synthesized as reported.
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General Procedure for the Synthesis of Au-aryls 1a-d:
In a flame-dried Schlenk flask under nitrogen atmosphere, the corresponding LAuCl complex was dissolved in dry THF. The solution was cooled to 0°C with an ice-water bath and 1.3 equivalents of a 0.5 M solution of (3,5-dimethyl)phenyl magnesium bromide in THF were added dropwise. The reaction mixture was stirred for 30 minutes at 0°C and followed by an additional hour at RT. The reaction was quenched with H 2 O and extracted with diethyl ether. The combined organic layers were dried over K 2 CO 3 and concentrated in vacuo. The residue was dissolved in a minimum amount of methylene chloride, layered with an excess amount (200-300 mL) of pentanes, and stored in the freezer. After 24 hours a crystalline material was obtained in the case of 1a. In the case of 1b a brown foam instead of a crystalline solid was obtained. In the cases of 1c, and 1d, a white crystalline solid was obtained after concentration in vacuo.
NMR data for 1a: Representative procedure for attempted cross-coupling of 1a with TolOTf:
In the glove box, 5-10 mol% [Pd], 5-10 mol% ligand, and a stir bar were added to a septum vial. The vial was removed from the glove box. After addition of 2 mL of THF, the solution was stirred for 2 minutes at RT under positive N 2 pressure. After addition of 2 equivalents of TolOTf, the reaction mixture was stirred for another 5 minutes. A solution of 18 μmol of 1a in 2 mL of THF was added at RT and the vial containing the reaction mixture was lowered into an oil bath which had been pre-heated to 58°C. The progress of the reaction was monitored by TLC. Once TLC indicated complete consumption of 1a (or incomplete reaction after the time listed in Table 1 ), a GC-MS spectrum was obtained.
Representative procedure for homo-coupling of 1a-d in the absence of TolOTf:
In the glove box, 5-10 mol% [Pd], 5-10 mol% ligand, and a stir bar were added to a septum vial. The vial was removed from the glove box. After addition of 2 mL of THF, the solution was stirred for 2 minutes at RT under positive N 2 pressure. A solution of 18 μmol of 1 in 2 mL of THF was added at RT and the vial containing the reaction mixture was lowered into an oil bath which was pre-heated to 58°C. The progress of the reaction was monitored by TLC. Once TLC indicated complete consumption of 1 (or incomplete reaction after the times listed in Table 2 ), a GC-MS spectrum was obtained.
Representative procedure for the ligand free homo-coupling of 1a:
In the glove box, 5-10 mol% Pd(OAc) 2 and a stir bar were added to a septum vial. The vial was removed from the glove box. After addition of 2 mL of THF a solution of 10 mg 1a (18 μmol) in 2 mL of THF was added at RT under positive N 2 pressure and the vial containing the reaction mixture was lowered into an oil bath which was pre-heated to 58°C. The progress of the reaction was monitored by TLC. Once TLC indicated complete consumption of 1a, a GC-MS spectrum was obtained.
Isolation of a mixture of 3 3 and 4: 4
In the glove box, 5-10 mol% Pd(OAc) 2 and a stir bar were added to a septum vial. The vial was removed from the glove box. After addition of 2 mL of THF a solution of 10 mg 1a (18 μmol) in 2 mL of THF was added at RT under positive N 2 pressure and the vial containing the reaction mixture was lowered into an oil bath which was pre-heated to 58°C. Once TLC indicated complete consumption of 1a, a mini-pipette column was prepared with a silica slurry in hexanes.The concentrated reaction mixture was loaded with a minimum amount of DCM. Hexanes was used as an eluent and 1.0 mg of a mixture of 3 and 4 was obtained. The ratio of 3 and 4 was determined by NMR (84:16) and GC-MS (83:17), which corresponds to an isolated yield of 45% 3 and 5 % 4. NMR data for 3:
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